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THE ENGINES OF THE "BRITANNIC." ELECTRICAL BRAKE. 

THE White Star steamship "Britannic," plying between SPOTTISWOODE'S high-speed brake, which forms the subject 
New York and Liverpool, is probably the fastest vessel afloat. of the present notice, is an electrical instrument possessing 
Higher rates of speed have been obtained for a few hours on considerable interest, offering as it does increased facilities for 
the American rivers, and even on our own measured miles. the st'ldy of the various phenomena of vacuum tubes. The 
But the performance of the " Britannic" as a fast ocean subject of stratified light was minutely investigated by Mr. 
steamer is unrivalled. Gassiot, who, in some of h is researches, used a Leclanche bat-

We have much pleasure in now placing before our readers tery of 3600 cells, while many highly instructive experiments 
-thanks to the courtesy of Messrs. Maudslay, Sons, & Field- bearing on the same subject have recently been made by Dr. 
engravings of the compound engines-760 horse-power nomi_ De la Rue with a battery consisting of chloride-of-silver cells 
nal-of this vessel. The engravings in great measure ex- varying in number from 2000 to 10,000. It became, however, 
plain themselves. It will be seen that the engines have four a matter of inquiry whether similar results could be obtained 
cylinders, the high-pressure above the low, plenty of room without having recourse to such an elaborate expenditure. 
intervening between the two for packing the double stuffing To this subject Mr. Spottiswoode has directed his attention, 
boxes. The two high-pressure cylinders are each 48 in. in I and the experiments hitherto made show that the striations 
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diameter; the two low-pressure cylinders are 83 in. in diame_ , may be produced in equally favorable conditions by the or
ter; the stroke is 5 ft. ; the screw propeller is 23 ft. 6 in. in dinary appliance of the induction coil. To attain this, how
diameter. Steam is supplied by eight oval boilers fired at ever, one modification in the instrument is necessary. It is 
both ends, having thirty-two furnaces, 6 ft. 6 in. long, and 3 well known that the formation of the strioo depends upon the 
ft. 3 inches wide. The boilers contain 2432 tubes, and have a play" of the contact breaker; the greater the amplitude of its 
total heating surface of 19,500 square feet. We append fpur vibrations, the more irregular and fluttering are the striated 
diagrams reduced to half size, from which it will be seen that discharges. Even with the best contact breaker it is difficult 
the distribution of steam is very good. The consumption of to maintain for any length of time a rapid and uniform vibra
coal per twenty-four hours was 96 tons, equal to 1.8 lbs. per tion. This difficulty is now surmounted, and by the introduc
horse per hour. This is a very high result for regular ocean 
traffic. 

The" Britannic" was built by Messrs. Harland & W ooIf, of 
Belfast. She is 470 ft. long, 45 ft. beam, and 5004 tons bur
then. She was originally fitted with a lowering screw pro
peller, which could be dropped below the level of the keel, 
but this was found not to answer, and the propeller is now 
fitted in the usual way. -Engineer. 

MANGANESE BRONZE. 

SoME time since we published an article upon a. new alloy 
introduced by Mr. P. M. Parsons under the name of mangan
ese bronze. In that article we called attention to the remark
able results obtained by the addition of certain proportions of 
manganese to ordinary gun-metal, the most striking being the 
increase gained in tensile strength, and the ease with which 
bars so treated can be forged. The following comparative tests 
recently made with bars of wrought iron and manganese 
bronze show the transverse strength and toughness of the 
material. The bars of each metal were 1 in. square and 14t 
in. long, and they were placed upon supports 12 in. apart. 
'rhey were tested by a weight of 50 Ibs. falling through a 
distance of 5 ft. 

ELECTRICAL BRAKE. 

tion of the "high-speed brake" into the primary circuit the 
striations are readily produced, together with other curious 
phenomena not previously noticed. 

The base of Mr. Spottiswoode's instrument is a rectangular 
brass plate loaded with lead for the purpose of increased sta
bility. At one end a binding screw is fixed, and at the oppo
site a short stout pillar of brass perforated along its axis for 
the admission of a steel rod which is fastened by a bolt on the 
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Staffordshire iron was used in the specimen first tested, N0' 1 under surface of the base plate. The, upper part of this pillar 
1 was ordinary, No.2 best mitre, and No.3 best s.c. iron. is perforated horizontally for the passage of another steel rod, 
Of the gun-metal specimens, Nos. 1, 2, and 3 were of the which is functionally the vibrating spring that makes and 
qualities ordinarily in use; Nos. 4, 5, and 6 were specially breaks the circuit. The free end of this rOd passes between 
made, and of the following proportions: two other pillars situated about the middle of the plate. Im

Nos. 4 and 5 .......... Copper, 16 parts; tin, 2 parts. 
No.6 .. e . . . . . . . . . . . . . . ., 16 (' (' 2t " 

Of the manganese bronze samples, Nos. 1, 2, and 3 were of the 
quality manufactured for purposes in which strength and 
toughness are required; No. 4 is adapted for purposes in 
which hardness and resistance to abrasion are the special 
necessities. Nos. 5 and 6 were forged, and were especially 
suitable as material for bolts or other forgings in which 
strength and elasticity are required. The last specimen was 
annealed. The results' obtained in the experiments, as given 
in'the table, show that the manganese bronze specimens g_ 
as much resistance as the iron bars of the best qualities.-En
gineering. 

mediately beneath this end is the pole of an electro-magnet. 
The distance between the two is small, and is capable of very 
exact adjustment by means of an underlying metallic bar, one 
end of which is fastened to the base of fhe further pillar 
while the other is provided with a very fine-threaded screw. 
Just above the vibrating spring there is firmly attached to a 
transverse bar a platinum point, which is also in connection 
with a binding screw and is susceptible of the most delicate 
ad justment. This is effected by a long lever carryinlf a small 
brass compensating ball at �ach end; and, lest the VIbrations 
of these lever arms should react upon the platinum point, a 
stout wire inserted in a friction collar beneath the binding 
screw and connected with the lever performs the office of a 
steadyinlf arm. All these details will be readily understood 
by refernng to the accompanying diagram. 
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In one of the first of these instruments that were made, the 
bar when influenced by the electro-magnet gave from 700 to 
2500 vibrations per second; the amplitUde of the vibrations 
did not exceed ri-nth of an inch. Brakes have since been 
constructed capable of giving 6000 vibrations per second. It 
is to this extreme rapidity and resulting smartness in the 
make and brake as well as to the uniform vibration of the 
contact breaker that Mr. Spottiswoode mainly attributes the 
steadiness of the results. 

The nicety of the lever adj ustment may be realized from the 
fact thai the entire phenomenon of striation may be produced 
and destroyed by turning this lever through merely two or 
three degrees, which motion corresponds to an elevation or 
depression of the platinum point equal to .iooth of an inch. 
An entire revolution of the lever produces a vertical displace
ment of -(oth of an inch. A similar turn of a levelling screw 
suffices to regulate the strioo, and even a slight pressure on 
the table supporting the brake will considerably interfere 
with the regularity of the stratified discharge. 

The brake is worked by connecting one of its binding 
screws with the pole of the battery and the other with the 
coil, completing the circuit by the binding screw and the bat
terl." The instrument is constructed by Messrs. Tisley & 
SpIller, and a model of it is shown in the Loan Collection of 
Scientific Apparatus, London.-Engineering. 

DOUBLE TELEGRAPH-KEY. 
By JAMES O. BYRNS, Jersey City, N. J. 

I 
THE object is to furnish for telegraph operators a duplex 

I 
key, by which the time taken'u p by the upward motion of the 

I present key may be utilized, and the sending of the messages 

0000 

DOUBLE TELEGRAPH-KEY. 

be accomplished in about half the usual time, with greater fa
cility and ease . 

Tue keys CD are j ointly connected by a spiral spring, d, 
tbait interrupts the contact of the key-points with the post E, 
which is connected to one pole, while the upright support B 
is connected to the other pole of the battery. 

The contact of either key closes the circuit, so that by the 
alternate working of the keys the motion of the hand is util
ized in both directions for the transmission of telegraphic 
characters. 

The rear ends of the keys C and D bear by set screws e 

against a double post, F, that is centrally split or divided by 
an insulating layer, which serves to cut out the key by con
nection with the main line and keys. The tension of the 
spring d is re gulated by the adjustment of the set screws in 
the customary manner. 

CONDUCTING SURF ACE FOR ELECTROTYPES. 

P. CAZENFlUVE discusses the. diff erent materials the use of 
which has been proposed for the formation, of a good conduct
ing surface for objects on which it is desired to furm a metal
lic deposit by aid of the battery, especially such as have a frail 
structure. He considers the objections raised against the re
agents already in use, and recommends a 10 per cent solution 
of nitrate of silver in methylated spirit to which 3 per cent of 
nitric acid has been added. When thoroughly saturated with 
this liquid the object is wrung as dry as possible, exposed to 
the action of strong ammonia for a few seconds, and then 
placed in the vapor of mercury. It is then ready for immer
sion in the copper bath. By this method he has succeeded in 
covering flowers, leaves, insects, etc., with a perfectly regular 
metallic layer. 
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